Regulation of tryptophan biosynthesis in Caulobacter crescentus.
We present an analysis of the expression of the trpE gene and the trpFBA operon in the dimorphic bacterium Caulobacter crescentus. The catalytic activity of component I of anthranilate synthase, the product of the trpE gene, was efficiently inhibited by tryptophan, the end product of the pathway, which suggests that tryptophan biosynthesis is likely controlled at the pathway level in C. crescentus. However, trpFBA mRNA levels and trpE enzyme levels did not vary significantly in wild-type C. crescentus in response to the presence of tryptophan in the growth medium or to growth in minimal versus rich medium. This lack of regulation of the trpE, trpF, trpB, and trpA genes is consistent with the idea that oligotrophic bacteria, such as C. crescentus, do not utilize regulatory mechanisms that greatly alter the biosynthetic capabilities in exponentially growing cells. In contrast, mRNA levels from the 5'-untranslated region and the upstream gene (usg) coding region increased dramatically in C. crescentus trpD or hisB auxotrophs starved for tryptophan or histidine, respectively. Surprisingly, concomitant increases in mRNA levels were not detected from the trpF, trpB, or trpA coding regions downstream in the operon. Thus, severe starvation of C. crescentus for amino acids appears to elicit a strong, general transcriptional response that is not observed in bacteria growing exponentially in medium lacking amino acids.